Purpose: The objective of the study was to explore breast cancer patients' illness perception, its relationship to perceived sense of well-being, and the role of perceived social support. Methods: Women with diagnosed breast cancer were recruited from the two university hospitals in South Korea between January and April 2018. The questionnaires included the Illness Perception Questionnaire-Revised (IPQ-R) and the Functional Assessment of Cancer Therapy for Breast cancer (FACT-B). A total of 321 participants' data was analyzed using descriptive analyses, multiple regression, and structural equation modeling. Results: Negative illness perception was greater in participants currently receiving chemotherapy (p=0.044) or had received chemotherapy in the past (p=0.006). Positive illness perception was lower in older participants (p=0.001) or those who had received chemotherapy (p=0.018). Negative illness perception had a direct effect on a low sense of well-being (p<0.001). Perceived social support had a significant mediation effect on the relationship between negative/positive illness perception and sense of well-being (p<0.001). Conclusion: Significant relationships between illness perception and sense of well-being were observed in breast cancer patients. Strengthening patients' perceived social support would be helpful in improving their sense of well-being.
Introduction
Breast cancer is one of the most common cancers in women, as well as, the main cause of disability and deaths due to potential complications and late effects following the treatment. 1 Improved screening rates and early detection have led to a broader selection of treatments, which has gradually decreased the overall morbidity and mortality rates of breast cancer. 2 Given the increasing number of women who are experiencing or have survived breast cancer, studies have primarily focused on breast cancer patients' quality of life. 2 Being diagnosed with cancer is a burden due to the presence of multitude of symptoms as a result of the disease or the treatment. 3, 4 Breast cancer patients often report physical symptoms such as hot flashes, discomfort in the arm, vaginal dryness, pain, nausea, and vomiting. 4 In addition, psychological symptoms are very common in this group; these include impaired sexuality, depression, anxiety, fear of recurrence. 1, 3 These symptoms not only affect breast cancer patients' sense of well-being but also their perception of the illness. 5 Studies have demonstrated how illness perception largely determines the sense of well-being in cancer patients, and breast cancer patients are no exception to this. 1, 6, 7 The concept of illness perception has its foundation rooted in the self-regulation model by Leventhal and colleagues. 8, 9 According to this model, patients react to a disease based on a conceptualized idea, which is developed both cognitively and emotionally through a collection of personal experiences. 10, 11 Moreover, this model emphasized that the coping mechanisms depend on patients' illness perception, which has a critical impact on their adherence to treatment and sense of well-being, both positive and negative. 11, 12 Previous studies have reported that breast cancer patients' poor interpretation of their diagnosis, prognosis, and fear of progression is associated with poor physical (e.g., fatigue, pain) and poor mental health (e.g., helplessness, anxiety, depression), 1, 6 low medical compliance, 12 and future sense of well-being prediction. 7 Besides, illness perception in breast cancer patients has been a significant variable in determining the causes of psychological distress, coping strategies, and treatment outcomes. 6, 13 The perceived social support, locus of control, and self-efficacy have been frequently cited as correlated factors to illness perception. 14, 15 Especially, perceived social support has been described as a mediator in the relationship between illness perception and sense of well-being based on previous studies, which support its mediation role in the relationship between illness severity and depression 15 and between stress and psychological morbidity and the quality of life. 16 Despite the extended reports suggesting the influence of illness perceptions on the sense of well-being of cancer patients, to what extent and how these relationships are established, while considering other associated factors (e.g., demographic and breast cancer-related factors) have yet to be determined. Moreover, many studies on this topic have focused on White women. 7, 11, 13 Therefore, it is critical to study the relationship between illness perception and the overall well-being of breast cancer patients across different cultural backgrounds, as the determinants of illness perception considerably differ between cultures. 17 This study aimed to a) identify the demographic and disease factors influencing breast cancer patients' illness perception, b) determine to what extent illness perception and the sense of well-being are related, and c) explore the role of perceived social support in the relationship between illness perception and sense of well-being based on the theoretical framework of Leventhal's "Self-regulation Model of Illness Behavior."
Materials and methods

Sample and setting
This study employed a descriptive, correlational study design. With a two-tailed power of 0.80, an alpha-level of 0.05, and an effect size of 0.30, we estimated the required sample size to be 298 using G*Power 3.1.9.2 analysis software. 18, 19 However, based on a study, which reported a dropout rate of 8% among cancer patients in the initial questionnaire after receiving informed consent, 20 we recruited 330 participants (over sampled to 10%). The study participants were recruited from Y University Hospital in Seoul and S University Hospital in Gyeong-gi province, Korea. A convenience sampling method was used to recruit participants who met the following criteria: a) female patients diagnosed with breast cancer; b) could read, speak, and understand the Korean language; and c) voluntarily agreed to participate in the study and provided informed consent. Breast cancer patients with brain metastasis or those diagnosed with a mental illness or cognitive impairments were excluded. We included all breast cancer stages and all types of cancer treatments to examine the differences.
Data collection
Data were collected between January and April 2018. Two research assistants with bachelor's degrees in nursing assisted with the data collection process. The project investigator educated the two research assistants on the study design and special needs of breast cancer patients with various symptoms while they completed the questionnaires. Two collaborating surgeons from the two hospitals provided an orientation on the study sites and rooms that would be used to obtain the participants' informed consents and completing the questionnaires. During the breast cancer patients' office visits, their study participation eligibility was assessed twice, by both the surgeons and the project investigator. The study was explained to the eligible participants who were interested in the study. After signing their informed consent forms, the participants were asked to complete the 10 mins questionnaires and received a hand moisturizer worth US$ 1-2.
Study variables and instruments
Participants' illness perception was assessed using the Illness Perception Questionnaire-Revised (IPQ-R), 21 which examines nine dimensions of illness perception: identity, timeline (acute/chronic), consequences, personal control, treatment control, illness coherence, timeline cyclical, emotional representation, and causes. The first dimension "identity" examines how an individual attributes 14 commonly experienced symptoms to the illness using yes/no responses. The second through eighth dimensions are examined using 38 items rated on a 5-point Likert scale. The last dimension "causes" is examined using 18 items indicating possible causes of one's illness, which are rated on a 5-point Likert scale. Based on the scoring guidelines of the IPQ-R, 1,22 "identity," "timeline,"
"consequences," "time cyclical," and "emotional representations" are grouped together, and higher scores on these dimensions indicate attributing more symptoms to the illness and perceiving chronicity and negative consequences of the illness. In this study, we labeled these dimensions as "negative illness perceptions." On the other hand, "personal control," "treatment control," and "illness coherence" are grouped, and higher scores on these dimensions indicate positive beliefs and perceived controllability of the illness. In this study, we labeled these dimensions as "positive illness perceptions." As the total achievable scores for "negative illness perceptions" and "positive illness perceptions" are different, it is not meaningful to compare the mean scores or the sum of scores on the two labels. The IPQ-R has been translated and used in over 17 different languages and among patients with various illness, including asthma, hemophilia, hypertension, and sexually transmitted diseases. 22 The IPQ-R has been used among cancer patients, and it has demonstrated acceptable psychometric properties. 23, 24 For this study, the research team translated and back-translated the IPQ-R, and performed an expert review of the contents. 25 The content validity indexing technique was used in the evaluation. 25 The experts rated each questionnaire item on a 4-point Likert scale (1=inappropriate, 2=somewhat appropriate, 3=appropriate, and 4=very appropriate). 25, 26 Items that scored less than "2" by two experts were revised for clarity. 26 The Cronbach's alpha of the translated Korean version of the IPQ-R demonstrated was 0.87. The participants' perceived social support was assessed using the 12-item Multidimensional Scale of Perceived Social Support (MSPSS), which examines social support from three sources: family, friends, and important others. The items are rated on a 7-point Likert system. The reliability of the translated Korean version of MSPSS was tested in a previous study of Korean female college students and had a Cronbach's alpha of 0.81. 27 In this study, the Cronbach's alpha was 0.95.
The Functional Assessment of Cancer Therapy for Breast Cancer (FACT-B) was used to assess participants' sense of well-being on five domains: physical well-being, social/family well-being, emotional well-being, functional well-being, and breast-cancer-specific well-being. 28, 29 It is a 36-item questionnaire rated on a 5-point Likert scale. The Korean-translated version of the FACT-B was retrieved from the official website. 30 The Korean version of the FACT-B has demonstrated acceptable reliability and validity in previous studies. 31 In this study, the Cronbach's alpha of the Korean-translated version of the FACT-B was 0.73.
Data analysis
Questionnaires with more than 10% missing data were excluded from the study to ensure the validity of the study. 32 SPSS 25 .0 was used to analyze the data.
Descriptive analyses (frequencies, percentage, mean, and standard deviation) were used to characterize participants' baseline information. Multiple regressions were performed on the entire sample to determine the demographic and disease factors influencing participants' illness perception. Based on the findings of the study, additional analysis was conducted using Pearson's correlation coefficient to further examine the relationships between age and other study variables. To examine the extent to which the illness perception and sense of well-being are related and to explore the role of perceived social support in the relationship, structural equation modeling (SEM) was performed using Mplus 7.4. The SEM was performed in two models: model 1 using the sum scores of the total IPQ-R and model 2 using the sum scores on the IPQ-R subscales: "negative illness perception" and "positive illness perception." The criteria applied to evaluate the adequate model fit of this study were comparative fit index (CFI)>0.95, root mean square error of approximation (RMSEA)<0.60, and standardized root mean square residual (SRMR) <0.80. 27, 33 The study used sum scores of MSPSS and FACT-B because the model fit was inadequate when using the subscales of these instruments (X 2 =949.942, df=3, p<0.001, RMSEA=0.00, CFI=1.00, SRMR=0.00).
Ethical approval
All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional research committee (Catholic Medical Center of Korea; XC17QEDI0080) and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. The participants were informed that they are free to withdraw participation at any time or refuse to answer certain questions. To ensure participants' rights are acknowledged, consent was obtained in a separate room without the presence of the participant's surgeon.
Results
Characteristics of the study participants
A total of 330 breast cancer patients were assessed to be eligible for the study and agreed to participate. Only 321 of the participants' responses were included in the data analysis, as nine participants did not complete over 10% of the survey questions. As shown in Table 1 , most of the study participants were from Seoul and Gyeong-gi areas, and their mean age was 55.6±10.2 years. The mean age at breast cancer diagnosis was 52.1±10.0 years. About 50.2% of the study participants answered that they were diagnosed of breast cancer less than 3 years ago, 27.4% of the participants were diagnosed 3-5 years ago, 13.7% were diagnosed 6-10 years ago, and 8.7% diagnosed over 10 years ago. Regarding the cancer stage, 37.5% of the study participants were at stage 1 of breast cancer and 37.5% were at stage 2. While the majority of the patients answered that they do not know the specific type of their cancer, 26.4% answered that they have hormone-receptorpositive cancer and 12.1% answered that they have human epidermal growth factor receptor 2 (HER2) positive cancer. Most of the patients (55%) were currently on single breast cancer treatment, while 3.4% were on three different kinds of breast cancer treatments. The treatment types that patients were receiving were hormonal therapy (42.7%), chemotherapy (24.9%), and radiation therapy (11.8%). Regarding surgeries, 43.4% reported receiving 
Factors influencing illness perception
The sociodemographic and disease-related factors influencing illness perception were examined in the three models ( Table 2 ). The descriptive power of the first model which examined the factors influencing negative illness perception was 10% (F=2.56, p=0.003). Participants who were currently receiving chemotherapy (β=0.14, p=0.044) and those who had received chemotherapy in the past (β=0.22, p=0.006) had more negative illness perception. The descriptive power of the second model which examined the factors influencing positive illness perception was 8% (F=2.10, p=0.017). Participants who were older (β=−0.21, p=0.001) and had received chemotherapy in the past (β=−0.19, p=0.018) reported low positive illness perception. The descriptive power of the third model which examined the factors influencing total illness perception was 9% (F=2.33, p=0.007). Participants who were older (β=−0.23, p<0.001) reported low total illness perception.
To further examine the correlations between the abovementioned factors (age, past and current history of receiving chemotherapy) and other study variables, a Pearson's correlation coefficient was performed ( Table 3 ). The participants' age was positively correlated to age at diagnosis (r=0.940, p<0.001) and year since diagnosis (r=0.221, p<0.001). The negative correlations were observed with negative illness perception (r=−0.111, p=0.047), positive illness perception (r=−0.189, p=0.001), and perceived social support (r=−0.120, p=0.032). Participants' past history of receiving chemotherapy was positively correlated to years since diagnosis (r=0.344, p<0.001) and negative illness perception (r=0.155, p=0.006), and negatively correlated to age at diagnosis (r=−0.123, p=0.028) and current history of receiving chemotherapy (r=−0.139, p=0.013). The participants' current history of receiving chemotherapy was positively correlated to negative illness perception (r=0.127, p=0.023) and negatively correlated to years since diagnosis (r=−0.248, p<0.001), past history of receiving chemotherapy (r=−0.139, p=0.013), and sense of well-being (r=−0.162, p=0.004).
Relationships between illness perception and the sense of well-being
The relationships between illness perception and the sense of well-being were examined in two models. Total illness perception was considered to be an independent variable related to breast cancer patients' sense of well-being in the first model (Figure 1 ). The overall model fit was acceptable (X 2 =174.91, df=3, p<0.001, RMSEA=0.00, CFI=1.00, SRMR=0.00). Total illness perception had a significant direct effect on the sense of well-being (β=−0.29, p<0.001); however, its effect on perceived social support was not significant (β=−0.05, p=0.336). Perceived social support did not have a mediation effect in the relationship between total illness perception and sense of well-being.
In the second model, negative and positive illness perceptions were considered to be independent variables (Figure 2 ).
The overall fit of the data was acceptable (X 2 =265.61, df=5, p<0.001, RMSEA=0.00, CFI=1.00, SRMR=0.00). Negative illness perception had a significant direct effect on perceived social support (β=−0.30, p<0.001) and sense of well-being (β=−0.40, p<0.001). Positive illness perception had a significant direct effect on perceived social support (β=0.30, p<0.001); however, its effect on sense of well-being was not significant (β=0.05, p=0.211). Perceived social support had a partial mediation effect in the relationship between negative illness perception and sense of well-being (β= −0.14, p<0.001) and a full mediation effect in the relationship between positive illness perception and sense of well-being (β=0.14, p<0.001).
Discussion
This study examined breast cancer patients' illness perception, sense of well-being, and their related factors. The patients who were currently receiving chemotherapy and those with a history of having received chemotherapy both had more negative illness perception. In addition, patients who were currently receiving chemotherapy had less positive illness perception. Previous studies have reported that how a patient perceives the treatment side effects and their disease experience contribute to a sense of well-being. 34 Chemotherapy for breast cancer patients often accompanies multiple unfavorable side-effects, which are often described as cancer-related stressors. 35 Along with having a more invasive type of cancer, having more cancer-related stressors are shown to contribute to negative illness perception. 35 Moreover, past experience of severe stress contributes to one's susceptibility to psychological problems, impairs one's ability to cope, and contributes to the negative illness perception. 36 On the other hand, some studies have reported that perceived successful chemotherapy predicts a positive illness perception. 35 Some cancer patients tend to adjust to the emotional upset related to the cancer diagnosis after chemotherapy. 37 In this study, participants' older age was related to both positive and total illness perception. Older patients tend to perceive less negative changes as a result of the cancer experience. 35 Moreover, they report more sense of control of cancer treatment. 38 However, other study has reported that younger cancer patients perform better on role functioning, and thus have less negative illness perception. 39 Older cancer patients were reported to feel more hopeless and psychologically distressed compared to their younger counterparts. 40 The additional analysis showed negative correlations between age and perceived social support. Perceived social support was positively correlated to negative illness perception and negatively correlated to positive illness perception. It is possible that older participants' perception of having less social support contributed to their negative illness perception.
The participants who reported more negative illness perception had a lower sense of well-being, in this study. When negative and positive illness perceptions were examined separately, only negative illness perception was significantly related to the women's sense of well-being. In this study, participants with more negative illness perception reported a lower sense of well-being. Previous studies also support this relationship. Negative illness perceptions, including expectance of negative consequences of the disease and fear of recurrence were associated with a low sense of well-being. 34, 41 Perceived social support was a significant mediator in the relationship between negative illness perception and sense of well-being, as well as between positive illness perception and sense of well-being. The importance of perceived social support has been indicated in previous studies. While the stage of breast cancer did not have any relation to illness perception, functional social support was a significant factor of illness perception, which is consistent with the findings of a previous study. 1 Similarly, patients with greater perceived social support and sense of coherence with caregiver showed better illness acceptance. 42 With enough social support, the patients showed better treatment adherence and quality of life.
43,44
Limitations
This study has some limitations. First, we could not include all the variables related to illness perception mentioned in previous studies. Considering that the study participants were cancer patients, we sought to minimize the fatigue from completing the questionnaires. 6 Some other variables which could be included in future studies of illness perception are previous illness history, experience of breast cancer in the past (including serving as a caregiver for a family member or an important other with breast cancer), cultural aspects, 36 disease knowledge, 38 social socioeconomic status, 35 and general life stress. 34 Additionally, to explore the differences of disease experience by age, examining women's sense of control or role functioning would be helpful. Second, the descriptive power of the models, which examined the factors influencing negative, positive, and total illness perception, was small. This can be improved by adding the aforementioned variables in the model. Third, the cross-sectional study design of this study precludes a causal inference. Although the path coefficients were significant in the hypothesized relationships, a longitudinal study would better describe their causal relationships. Fourth, the generalizability of the study is limited as the study only included Korean breast cancer patients from two university hospitals. Careful interpretation is necessary when applying the findings of the study to patients from other cultural backgrounds.
Conclusion
Several conclusions can be drawn from this study. First, breast cancer patients who are receiving or have received chemotherapy in the past should be particularly given attention, as they are reported to have more negative illness perception. Treatment satisfaction is associated with illness perception and quality of life in the previous study. 10 Therefore, enhancing patients' treatment experience and satisfaction will contribute to a better illness perception, adherence to the treatment, and disease outcomes. 10 Second, when examining illness perception, the patients' age should be considered. Older breast cancer patients reported less positive illness perception and total illness perception. Efforts to improve illness perception are especially needed for this population. Older age is related to a higher level of psychological distress, limited physical functioning, and multiple chronic illnesses other than cancer. 45 The additional discomfort as a result of aging should not be neglected while managing breast cancer. Third, more studies are needed to examine ways to improve negative illness perception in breast cancer patients. In previous studies, interventions aimed at clarifying distorted illness perception were shown to enhance patients' illness perception. 34 In addition, interventions to alleviate symptoms, 46 enhance coping strategies, and those involving psychoeducation 47 have been shown to be effective. As studies have suggested that caregivers' illness perceptions could affect cancer patients' illness perception, future studies may consider including caregivers in the intervention programs to improve the negative illness perception in breast cancer patients. 48, 49 Lastly, patients' perceived social support needs to be considered in their breast cancer management. Perceived social support was a significant mediator in the relationship between both negative/positive illness perception and sense of well-being. Previous studies of cancer patients have extensively explored the roles of perceived social support, which include helping the patient adjust to a cancer diagnosis, 50 and adherence to treatment, 43 helping the patient overcome negative emotions, reducing psychological distress in the patient, and improving the patient's quality of life. 51 Health care
providers should consider patients' perceived social support in their care plans and provide more support. Breast cancer patients are reported to have more negative illness perceptions than do patients with other chronic illnesses. 11 We believe that this study provides a better understanding of breast cancer patients' illness perception, sense of well-being, and related factors. Especially, the study has its significance in exploring these topics among non-White breast cancer patients who have been relatively less studied.
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